Triclosan inhibits enoyl-reductase of type I fatty acid synthase in vitro and is cytotoxic to MCF-7 and SKBr-3 breast cancer cells.
Human type I fatty acid synthase has been proposed as a chemotherapeutic target for the treatment of breast cancer based on the inactivation of human beta-ketoacyl synthase activity by cerulenin. Triclosan, a common antibiotic, functions by inhibiting the enoyl-reductase enzymes of type II fatty acid synthases in susceptible bacteria. If triclosan is an inhibitor of human fatty acid synthase and if inhibition of fatty acid synthase is toxic to breast cancer cell lines, triclosan could prove to be a lead compound for the treatment of breast cancer. Consequently, the inhibitory activity of triclosan against vertebrate type I fatty acid synthases and its effects on breast cancer lines in cell culture were investigated. The inhibitory activities of triclosan against human and goose fatty acid synthases and each of the partial reactions were investigated using spectrophotometric assays. The ability of triclosan at various concentrations to inhibit growth and reduce the viability of MCF-7 and SKBr-3 cells in culture was evaluated. Kinetic studies showed triclosan to be a slow binding inhibitor of human and goose type I fatty acid synthase and to inhibit the partial activity of enoyl-reductase with IC(50) values between 10 and 50 microM. Triclosan at similar concentrations was also shown to inhibit both viability and growth of MCF-7 and SKBr-3 cells in culture. The results corroborate the hypothesis that fatty acid synthase may be a target of breast cancer chemotherapy and suggest that inhibitors of the enoyl-reductase partial activity of fatty acid synthase may have chemotherapeutic potential.